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THE PLANT DISEASE. SURVEY 


Plant Industry Station + Marylena 
“GANTALOU? YOSKIC INVEST TIGATION 
THE VALLEY,1919- 
FOREWORD 


The following findings of the ‘season of. a joint 
project set up to study the cantaloup mosaic disease in the Imperial se 
Valley of California by staff members of the University of California * 
and the U. S, Department of Agriculture in cooperation with the Imperial 
Valley Pest. Control Committee. The present work is a continuation of 
that reported in the Plant Disease Reporter, Supplement. 180, Jarmary 
1949. A summary of the current: status of included... 
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R. Dickson 


Avhid populations in the Imperial Valley were-much lower in 1949 than 
in 1948. The sticky-board traps caught only 18.1 percent as many aphids 
in 1949 in the previous year, and the actual difference was probably 
greater between the two years, There was a considerable aphid popula- 
tion in the Valley, however, even in- 19493. and the aphids acting:.as vec- 
tors of cantaloup mosaic were, the ‘same transient type of vowlation 
observed the previous year. Aphids did not breed on the melon plants in 
. any. aporeciable numbers. They came from other crops and from weeds and 
flew through the melon fields in their search for host plants, Each 
aphid fed for only short periods on a succession of melon olants. 
Although attracted enough to land on them,. the insect did not find these 
plants to be suitable food, and moved on after a 40-second sampling. 
Fifty-two and a half percent of the aphids caught were the green peach 
aphid, Myzus persicee which breeds chiefly’ on eugar beet in this 

area. 

The lower aphid the 1919 was reflected 
greatly decreased mosaic damage: The infedtion- percentage in melon plants 
was much lower then in 1948, and most of the: plants that were infected 
remained ‘healthy until the crop was practically mature. For the Valley 
as a whole, less than 40 percent of the melon plants contracted mosaic | 
during the 1949 season, in contrast ~ prectically 100 — infection 
the previous yeer. ; 


The lower 1949 aphid ‘esi atti @lso caused the mosaic to svoread more 
slowly so that. in most fields those plants that did become infected hed 
already set ond elmost matured their nelons. . Late infections of this 
type do almost no damage. A féw astm fields were seriously 
by the 


Attempts to canteloup the use of aphid 
repellents confirmed the results of the previous season that no known 
aphid-repellent substance is efficient enough’to be practical. Some new. 
insect repellents were tried but tetramethyl thiuramdisulfide was still 
the only material to heve any protecting effect. Tests with this mate- 
vial on a lerger scale then in 1948 served to confirm the belicf that it 
is not. good enough for a practical control. 
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} THE CCCURRENCE, DISTRISUTICN, AND SOURCES OF THE _ 
CANTALOUP MOSAIC VIRUSES IN + 


John T, Middleton . 


3 a ane Investigations upon the cantaloup. mosaic problem during the past grow- 
ing season were directed towards ascertaining the kinds of. cucumber 
‘viruses gresent, their distribution, and some of their sources. 


. _ One hundred severity=rine ‘samples of infected plant material were 
) | _collected from 53 sampling arees in both the Palo Verde and Imperial 
: Valleys at regular intervals, commencing with the first apoearance of the 
disease om Mey 9 and concluding on June 13; 1949. Viruses were secured 
_ from cantaloup, cucumber, Honeyball melon, Honeydew, Persian melon, 
squash (Banane and summer types), and watermelon. Inoculations were 
made with) juice extracts, using the cerborundum-cotton pad technique, 
upon a vapiety of selected hosts. The hosts Cijcurbita pepo Duch., Cit- 
rullus yujgaris Schrad., and Vigna sinesis tted the separe- 
tion of the viruses, into three groups: cucumber virus 1 caused symptoms 
in all 3 hosts; en undescribed cucumber virus caused symptoms only in 
squash; squash-moseic virus caused symptoms only‘in squash and water- 
Ss melon. All 3 viruses caused similar symptoms in cantaloup. 


Table l. “The occurrence of cucumber virus 1, undeser‘ibed cucumber virus, 
“and souesh-mosaic¢c virus on cultiveted cucurbits in the Palo 
- Verde and Imperial Valleys of California. 


Number _ Freouency of viruses recove 
Host of Undescribed 
Collections Cucumber 1 cucumber Squash-moseic 

Cantaloup 139 6 9 124 

Cucumber 3 0 0 3 
Honeyball 8 0 8 
Honeydew 3 0 3 0 : 
Persian 7 0 1 6 

Squash 6 0 0 6 ; 
Watermelon 13 0 0 13 

Total 179 6 13 160 


Apparently the squash-mosaic virus is the most common virus present, 
followed by the undescribed cucumber virus, and cucumber virus 1 (Table 
1). The squash-moseic virus and the undescribed cucumber virus were 
found in both the Pelo Verde and Imperial Valleys, while cucumber virus 
1 was found only in the Imperial Valley. The relative distribution of 
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these vareses mey be expected to. vary: from year to year, but it would seem | 
apparent that the squash-mosaic: virus may, remain predominant. 


A variety of wild plent material,- including native as well as introduced 
weed plants, wes collected-that exhibited foliar virus symptoms. Although 
these studies are incomplete, it may be of interest to report here that 
both the cucumber virus 1 and squash-mosaic virus have been recovered. 
Cucumber virus 1 has been secured from Amsrcnthus spp. ; “Chénovedium spp., 
Daturn neteLoidesDe., ‘Daucus carote carote L., Lactucs serriols L., Physalis spp., 
and Jolamm spp. The ‘Souash-mosaic virus was Gucu bite 


foetidissima HBK. end ¢. palmate ‘ats. 


Previous indicate that. eommerciel are the princi- 
pal sources of the squash-mosaic virus, Not only is the virus present in 
squash during the winter and early spring months preceding melon culture, 
but the virus may’ be introduced into both squash and melon dlantings 
through planting of viruliferous seed. Likewise, the wndescrived virus 

may be introduced into mélofi plantings by means of virus-infected seed. 

It is, therefore, not: survrising to find these viruses generally distributed. 
throughout the melon-growing area and perpetuated by means “a both suscenti- 
ble native. host plents ‘contaminated seed 
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| F POYDERY MILDEW TAN 


4, Bohn and Thomas Waitaker 


The mosaic of 12 inbred Lines of mildew resistant 


cantaloups were compared with those of 3 commercial varieties in randomized 


plantings atthe U. S. Department of Agriculture, - Southwestern Irrigation 
Station, Brawley, California, during the 1948-1949 season. Four replica- 
tions were planted on each of 3 >lanting dates, December 14, January 3, 

and February 1€. Other muskmelon lines served as buffers on all sides: of 


the redlicated plantings. . Each’ vlanting occupied: 225 foot portions of 8 


plant beds. Each block ‘required 2 adjecent beds and consisted of 1 plot 
of éach variety or line, Each plot consisted of 20 plants in adjacent 
10-plant subplots in the 2 beds. The- plants were arranged in pairs 
("hills") 18 inches apart, ‘Two of the plantings were destroyed by incle- 
ment weather, leeving the single late planting 4 replications ana~ 
lysis. 


Planting, thinning, cultivating, and irrigating operations were essenti- 
ally those used by commercial growers in the Imperial Valley. The plants 
were covered with wexed paper caps (the east ends: opened after ae! 
until Aoril 4. 


Natural infection by aphid-transnitted viruses occurred later than ig 
preceding years end progressed more slowly. Most of the plants had half- 
grown fruits at the time of infection. The plots were rated for symptoms 
of mosaic on four dates from May 17 to June 16, following the a»vpearance 
of symotoms in all of the plants. The ratings on adjacent sub»zlots were 


assigned by two judges and combined for analysis. An arbitrary numerical 


scale wis used to rate each subplot as e whole. The mosaic rating 
classes and the syantong they indiceted are shown below. : > 


Leaf ' Leef distortion | Plant 


Class © _ ghlorosis and size reduction vigor 

4.0 mild  trece excellent 
3.5 : moderate slight. _ good 

3.0 severe moderate moderate 
2.5 severe severe. . 

2.0 severe: very severe very poor. 


Records were kept, elso, of the weights and numbers of ripe marketeble 
fruits, culls, end of 15 fruit characters imvortant to growers, ‘shippers, 
and consumers. These data will. be. mentioned: only as they are related to ~ 
the problem of moseic resistence, 
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Table 1. “Analysis of on. ‘the or symptoms 
in varieties and selected inbred lines’ of muskmelons grown in 
Brawley, California,, 1949. Netural infection, 100%, Four . 
readings at intervals of 8 to 12’days. Adjacent beds in’ two- 
bed (20 plant) plots scored by two judges. Half-plots (10 
plants) ‘scored. in arbitrarily selected classes. 


:freedom : : 2 at’ > Diff. 


‘Varieties lu 7.685417 3.406101. 53,69" 0.089 1.98. 0.18 
Detes "7.43228 2.581076 40.68** 0.046 1.98 


w 


Replica- 
‘tions 3 0.651562 0.217187 3.42* 
dates 4. 577084, 0.108978 
Repl. 4. 54,3750 0.203423 3.21** 
Dates x 
| Error 126 . 7.993749 0.063442 
Total 239 786979 


@ F. yalues marked with one asterisk (*) are significant at. the 5% point; | 
those marked with two asterisks are at the point. 


Analyses of variance of tron judging date ‘the 
data from all dates (Table 1) indicated relatively large and very signi- 
ficant} differences the reactions of different varieties (and lines) 
and in symptom expression in the entire planting on diffcrent dates. The 
variation among replications was nonsignificant. Small, but very signi- 
ficant variation resulted from the interaction between varieties and 
replications end fram the interaction between dates and replications, 
The variation resulting from the interaction beconnt varieties and dates 
wes barely significant. 


A slight increase in the ‘severity of symptoms ‘tition May and early 
June, and an incre@se in the vigor of growth of most of the varieties 
thereafter was the very different means for 
dates. 


1 Variation at odds of 19 to 1. is termed "shen ficant; variation at 
odds of 99 to.1 is termed very significant. 
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' Most of the veriation cbsahig significance in the interaction between 
varieties and replications occurred within 3 of the inbred lines; other 


lines and varieties hed relatively uniform retings in all replications. 


The small but: very significant variation.in this interaction may have 
resulted’ from locel position effects, or it may indicate that these 

3 lines were more sensitive to differences in the environment than were 
the ower lines. 


The wid ‘but very significant: variation that resulted from the inter- 
action between dates and replications, together with the nonsignificant 
variation among replications, indicated thet the disease symotoms were 
most severe in different replications on different dates. Such differ- 
ences could result from different stages of progress of the disease in 
the different replications or from changes in environmental factors in 
the different replications at different times of the season. 


The barely significant eayiakias resulting from the interaction be- 
tween varieties and dates was of particular interest because each of 
these variables alone caused great variation, This small interaction 
indicated the marked agreement of the relative ratings of the different 
varieties throughout the season, 


The data indicated that the differences observed among the lines and 
varieties were real differences in the severity and duration of mosaic 
symptoms under the conditions of the exneriment, and were little affect- 
ed by the time of infection and progress of the disease. Together with 
the data on fruit yields they suggested that the severity of symptom 
expression was independent of the time of maturity and amount of fruit 
production. These are very important considerations in utilizing this 


-type of mosaic tolerance in commercial muskmelon production. Whether 
ae differences were differences in mosaic tolerance per se or differ- 


ses in vigor water or raat requirements remains be 


The means of the variety ratings on and: the 


variety means ere shown in Table 2, Tukey's* procedure for comparing 


means separated the varieties and inbred lines into 3 groups. Group 1 
included 8 inbred lines with 4 grand mean mosaic index of 3.01, These 
inbred lines developed only moderate symptoms of mosaic and continued 


_ to grow vigorously. Group 2 included the single veriety Sulfur Resist- 
ant V-1 with e mean mosaic index of 2.64. -This variety developed severe 


symptoms of mosaic but continued to grew with moderate vigor. Group 3 
included 4 inbred lines and the varicties Powdery Mildew Resistant. 
Gantaloup Number 5 and Powdery Mildew. Resistant Cantaloup Number 6, . 
with a mean mosaic. index of 2.38. These lines and wrieties developed 
very severe. symptoms of mosaic and. grew with little vigor following 


2° Tukey, J. W. Comparing individuel means in the analysis of variance. 
Biometrics 5: 99-114. 1949. 
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Table 2, Severity of mosaic symptoms in varieties and inbred lines of 


Variety Date rated Grand 


variety mean 


2.69 2.98 3.13 2.86 

Powdery Mildew 

Resistant No. 5 2:56 2.06 2.44 2034 


The. least significant difference means of varieties et 


‘Unfortunately, none of the ‘inbred: tives with toler+ 
ance was considered suitable for commercial muskmelon production. 
Although these lines’ were equally ‘good as (or occasionally: suverior 
to) the commercial varieties in most of the important economic characters, 
each line lacked ‘at least*one- character essential for an economic pass- 
port. These lines did’ nossess many cherecters that indicate their velue 


parental. stocks: in’ the breeding progrem. The data obtained in this 


experiment suggested that the mosaic ieherante Sit in these lines 
has a potentic] economic value. =: 


U. S. DEPARTMENT CF AGRICULTURE 
BUREAU OF PLANT INDUSTRY, SOILS & AGRICULTURAL ENGINEERING 
LA JOLLA, CALIFCRNIA 
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CANTALOUP MOSAIC, AS AFFECTED 
BY 


~ Be We Zink-and G. N. Davis 


Observations in ccommerciel plantings by other investigators have indi- . 
cated that satisfactory yields of melons could be obteined despite the 
presence of canteloup mosaic virus, if the crop wes carefully handled 
as to irrigation and fertilization to stimulate vigorous growth. The 
more comnon fertilizer regimes for cantaloups in the Imperial Valley 
include the application of 300 1b. per acre of super phosphate, broad- 
cast before making the plant beds or, more commonly; banded in the row 
at planting or thinning. Nitrogen fertilizers are applied on other 
crops in the rotation but are usually omitted from the fertilizers — 

_* applied during the growth of cantaloups. Occasionally; 60 pounds of 
; nitrogen, as ammonium nitrate or ammonium sulfate, ver acre are applied 
-as side dfessings after emergence of the cantaloups. The ourpose of 
the was to determine: 


Whether the application of nitrogen fertilizer above 
a the normal amounts through the growing season would 
alleviate the severity of the disease. 
2. Whether such application of nitrogen would delay the 
meturity of the fruit. 
3. Whether such application would affect the anes, con- 
tent of the 


Procedure 


Four test arees were selected in different localities in the Imperial 
Valley. ach test erea was planted to a different variety as shown ~ 


- Test Aree I. Powdery Mildew Resistant Cantaloup No. 5 et 
the Meloland Station, 

Test Ares II. Powdery Mildew Resistant Cantaloup No. 45 at 
“2 the N. J. Vanoni Ranch, west of El Centro. — 
Test Aree III. Growers Selection K-l at the S. A. Gerrard 

Ranch, north of Brawley. 
Test Aree IV. Powdery Mildew Resistant Centaloup No. 6 et 
the Western Fruit Ranch, Tamarack 
District. 


Pour treataient s were applied to each test ares as follows: 


1. 60 pounds of nitrogen per acre was applied 2 to 3 weeks 
efter planting (check). 
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2. 6 pounds of nitrogen per ecre was split into four appli- 
cations and applied at intervals through the growing 
seeson, 


3. 120 pounds of nitrogen per acre was. split into four eppli- 7 


cetions and applied 2t intervals through the growing 
se@son. 
4. 180 pounds of nitrogen per acre was split into four appli- 
cations and applied at intervals the 


The was drilled to a deoth of 1 along 
the side of the furrow approximately 8 inches from the plants. All trest- 
ments received 8C pounds of P20, per acre three ‘to four weeks after plant- 
ing. ‘This phosphete. (triple diderphoaphate) wis drilled in to a depth of 
7 inches aldng the side of the furrow and approximately 6 inches from the 
plents.’ Bach treetment consisted of two 300 foot beds; an area of approxi- 
mately 1/11.1 of en ecre. Records were teken of vine condition and sever- 


ity of virus infection. Yield data from each harvest consisted of the num- © 


ber of marketable fruit; weight of marketable fruit, number of cull fruit, 
and weight of cull fruit. Five cantaloups were selected at random from 
each treatment or four consecutive harvests, and refractometer readings 
were taken of melons to percentage of solids. 


servat 


Mosaic appeared in Test Area I on April -21, and by the 5th of May the 
field was aporoximately 100 percent infected. Compared with the other 
treatments, vlants in treatment 1 were more vigorous throughout the season 
and produced fewer ‘shoots with stunted leaves. Symptoms on plants in treat- 
ment 1 were limited to distortion of leaf margins and moderate chlorosis of 
leaves. Treatments 2, 3, and 4 recovered from stunted leaf growth and 
appeared to be quite vigorous at harvest. 


Symptoms of mosaic were first noticed in Test Area II on May 3 and by 
‘May 14 it was approximately 100 percent infected, Plants in treatments 
2, 3, and 4 appeared to be:more vigorous than in treatment 1. Virus symp- 
toms ‘in this test, erea were limited to distortion of leaf margins and 
moderate chlorosis. The field was severely infected with powdery mildew. 
This disease reduced the yield 


Test Area IIt showed the most severe symptoms of the disease. Mosaic 
was observed first on May 6, and at that time the plot was approximately 
100 pércent infected. Treatments 3 and 4, had considerably better vine 
growth than treatments 1 and 2 at harvest. By June 10 treatments 1, 2, 


“and 3 shiowed severe chloresis and severe distortion of leaf margins. 


Treatment continued to. look weal: the end of the harvest 
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Table 1. Summary of hervest records for 1949 cantaloup mosaic study. 
Yield per acre was recorded in Jumbo 36 ¢rates; mein weight of 
fruit, in pated 
li- : 


Trestment  Cretes Weight eight Percent of 
bens Marketable Fruits Cull Prutts Fruit culled 
2 132.6 2.60 1:6 : 21.9 
3 143.3 2.75 1.6 32.7 
t- 4 13L.8 1.5 3963 
f 
Test irea II 
xi- 
r- 1 80.5 2.48 1.30 19.7 
2 113.C 2.36 Lore 17.7 
t, 3 97.8 2.31. 1.63 20.8 
4 03,2. 2.39. 1.71 
Test Area III : 
1 96.6 2.39 1.66 48.3 
2 99.1 2.35 40.8 
3 99.4 2.34 1.65 37.4 
on 63.3 2.46 38.5 
of 
Test Aree IV 
5 3 171.4 2.61 1.90 34.7 
'2 180.0 2.66 1.79 354 
3 183.0 2.75 1.80 38.3 
» 4 181.9 2.67 1.88 38.2 
Test Arca IV showed the least injury from the disease. Symptoms of 
mosaic in this field were first noticed on May 1C, and by May 15 infection 
was approximately 100 percent. Symptoms were limited to mild chlorotic 
mottling. In this area there appeared to be no differences between treat- 
. ments in regard to disease symotoms or in growth of vines. 


Results 


Analysis of harvest records (Table 1) indicates that the severity of the 
cantaloup mosaic disease as reflected in yield was not alleviated by use 
of nitrogen fertilizer. In none of the test areas did treatments 3 or 4 
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increase yield sufficiently-to warrant heavy applications of nitrogen. 


All treatments for any one given test area seemed to mature fruit at the 
same rate and to reach peak production at approximately the same date. 
There appeared to be no delay " satan of fruit as a result of nitrogen 


Analysis of variance for total soluble solids content of the fruits indi- 7 


cated that there was no significant difference between treatments in any 
of the test arcas. Therefore, nitrogen fertilization at the rates applied 
did not have any effect on soluble solids content of fruit. 


“hen this study was undertaken there appeared to be some cvidence to 
suggest that setisfactory yields could be obtained in a virus-infected 
field if proper horticultural practices were followed. The results of this 
year's investigation indicate that the severity of the mosaic disease as 
reflected by plant symptoms and yiclds was not alleviated by the use of 
nitrogen fertilizer. ; 
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STATUS OF GANTALOUP MOSATO IN THE VALLEY 


Thomas ker, John T. Middleton, 
R. C. Dickson, G.. hn, 
W. Zink, and N. Davis 


The centaloup mosaic investigations in the Imperial Valley Have produced 


some useful, fundamental information upon which the successful control of 


the disease may ultimately be based. It seems desirable to summarize the 
status of our vresent knowledge of the disease, 


At least three viruses occur on muskmelions in the Imperial Valley. 


These three viruses can be identified by their effects, or lack of effects, 


upon the three differential hosts Cucurbita pepo L., Citrullus vulgaris ee: 
Schrad., and Vigna sinensis Endl. The three viruses produce similar ; 
sym>toms on Cucumis melo L. The squash-mosaic virus predominated in-1949 


_ collections, but the relative importance of the different viruses’ may be 


expected tc vary from year to year, 


Sources of the viruses inelude muskmelon and squash pER cultivated 
squashes, and several introduced and native weed svecies. A permanent 
reservoir of the virus is probably established in the wild (some of them 
perennial) and cultivated ‘plants growing in-the area. - 


The disease is carried to the muskmelon fields din soread within the 
fields principally by aphids. The species involved do not prefer musk- 
melons as host plants but pause briefly to feed uvon them during their 
migratory search for a more suitable food supoly. The habit of feeding 
briefly on numerous individual plants, including muskmelons and many 
related and unrelated species, during the migration is a major factor in 
the disease problem, It contributes’ to the extreme efficiency of these 
insects in transmitting the viruses and to the lack of effectiveness of 
insecticides in controlling the disease, 


The predominant species of aphid in the area is the green peach aphid, 
Myzus persicae (Sulz.). This species isa proven vector of the three 
known viruses and is presumably the main vector of the cantaloup-infecting 
viruses in the area. It breeds chiefly on sugar beets in the Imperial 
Valley, migrating in enormous numbers in March and April in a search for 
additional host plants. The sugar beet apparently does not harbor the 
viruses. 


/ 


The increasing prevalence of mosaic in muskmelons in the Imperial 
Valley has been correlated with the increasing area devoted to sugar 
beets. During the past two seasons the prevalence and rate of spread of 
mos@ic in muskmelons has been correlated with the numbers of aphids in- 
volved in the spring migrations. 
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Tests with numerous insecticides indicate that mosaic cannot be con- 
trolled through the avplication of insecticides in the muskmelon fields. 
The effects of premigration insecticide applications in the beet fields 
and elsewhere have not .been studied sufficiently to vermit estimates of 
possible value or recommendations for their use. 


Tests of more than 600 accessions of Cucumis, mostly from Asia, have 
yielded some stocks with moderate degrees of resistance or tolerance to 
one or more of the viruses, but neither immunity nor extreme resistance 
has been feund. Some of these stocks are being used in the breeding pro- 
gram in the effort to combine greater tolerance to mosaic with resistance 


_to powdery mildew and the several other economic characters required in 


a shipping variety suitable for culture in the Imoerial Valley. 


Less marked degrees of variation were found in the inbred lines of 
powdery mildew resistant cantalouns than in.the foreign plant eéccessions. 
A single year's results indiceted that certain lines were more tolerant 
of mosaic than were the commercial varieties now in use. Further work 
will be required to incornorate into single lines all of the characters 
required for successful commercial production. 


Observations on commercial fields suggested that some culturel prac- 
tice or practices may affect the response of muskmelons to mosaic. A 
single year's results with nitrogen fertilizer indicated that applica- 
tions of this nutrient above normal usage did not increase or decrease 
mosaic symptoms, vine vigor, yields, or soluble solids in naturally 
infected fields, The effects of other nutrients and irrigation prac- 
tices remain to be studied. 


“UNIVERSITY CF CALIFORNIA AND THE U. S. DEPARTMENT OF AGRICULTURE IN 


COOPERATION WITH THE IMPERIAL VALLEY PEST CONTROL COMMITTEE 
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